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ABSTRACT 
The stratigraphie scrie of the Precaspian Dépréssion during the Upper 

Permian and the Triassic is analysed. Data from seismic sections and from 

numerous boreholes are used. The lithological composition and the palaeon- 

tological content are cleared for ail rhe time inrerval. Three palaeogeographi- 

cal maps are drawing for che Kazanian, the Lower Triassic and the Mîddle 

Triassic. The évolution of palaeoenvironments is restored in relation to the 

tectonic events and the fluctuations of the Boréal Sea and the Palaeo-Tethys 

Océan. 
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RÉSUMÉ 
Le Permian supérieur et le Trias de la Dépression Précaspienne : stratigraphie et 

paléogéogaphie. 

La série stratigraphique de la Dépression Précaspienne est analysée pour le 

Permien supérieur et le Trias. Le.s donnée.s de profils sismiques et de nom¬ 

breux forages sont utilisées. La composition Üihologiquc et le contenu 

paléonrologique sont précisés pour l’intervalle de temps considéré. Trois 

cartes paléogéographiques sont établies pour le Kazanicn, le Trias inférieur et 

le Tria.s moyen. L’évolution de.s paléoenvironnements est établie en relation 

avec les événements tectoniques et les fluctuations de la mer Boréale et de 

l’océan Paléo-Téthysien. 
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INTRODUCnON 

The Uppcr Permian and the Triassic of the 

Precaspian Dépréssion and adjacent areas are 

represented by marine and continental deposits. 

The compicx original rclaiionships becween these 

deposits hâve bcen modified by ihe sait tectono- 

genesis. The sali dômes are widely distribuied 

(Fig. 1 ) and dic uppcr part is oftcii eroded. The 

most complété sections are in ihe dépréssions 

between the dômes. We présent hcre new data 

which complote the previous work (Kukhtinov 

1976, 1984) on stratigraphy and deposirional 

conditions. 

STRATIGRAPHY (Table 1) 

The Upper Permian (Pd 

The Upper Permian deposits are irregularly stu- 

died. They were drllled during the oil and ga.s 

prospecting, mainly on rhe borders of the 

Dépréssion (Figs 2-5). (n the ceMural part oi ihe 

basin, in the Aralsor 1 horchole (localîty 2 on 

Figs 6, 7)t the Uppcr Permian succession is rcco- 

gnized benveen 6806 and 5492 ni., The base of 

the Uppcr Permian is nor reached. The most 

complète sequence is located on the easiern bor¬ 

der of the Dépréssion where ail substages are cha- 

racteriscd by lheit palaeontological content 

(cxamplc Lugov boreholc. No. 45 on Figs 6, 7). 

The UfiTnmii (Put) 

In the eastern part of the Dépréssion, two terri- 

genous units were rccognised (Fig. 6). The lower 

one (Piui) is grey (200-300 m) and has not clear 

bovmdarv wicK ihc underlying Kiingurian. Ir is 

composed of finc-grained sandstoncs, claystones 

and aleurolites — aleurolires is more or Icss équi¬ 

valent ro silrstone in Riissian üteraiure. The 

upper unir (Piu:) i.s red (200-300 m) and is 

mainly represented by sandstones, lu both units, 

anhydrites and sait lenscs arc someiimcs inter- 

layered and typical o.stracod.s of the Darwimtla 

angusUi zone from the Russian platform Ufimian 

(see for example Molotovskaya 1997) are a-cove- 

r e d {D  a r tif  i  n nia ht b imo vue K a s h c v a r o v a, 

D. angusta Mandelstam, D. lanzetiforrnis 

Kashevarova, D. fainaehcXoxxsowz, D. burajevoen- 

sis Palanc. D. cf. trita Paiani, D. cf. pyriformis 

Kashevarova). The bivalve Palaeomutiia cf. stego- 

cephalum Nechaev, as well as miospores and 

conchostraceans> permit the corrélations with the 

synchronous deposits of Aktjubian Pre-Uralian 

zone. 

In ihc central part of the Dépression, the red 

argilites and sandstones with inclusions of anhy- 

dritc drilled in rhe Aralsor well (6630-6806 m) 

are related co the Ufimian (Fig. 6). The thickest 

Ufimian deposits (more rhan 581 m) were 

drilled in l.injovka S well (locality 43 on Fig. 7) 

on the northern edge. They arc composed of 

grey and red terrigenous, carbonated and sulfate- 

halogcnous rocks with non marine ostracods 

(D(irwinubz nhandii Mandelstam, D. acervalis 

Mandelstam, D. aff. pnrplH’novae Belousova, 

D. sifhaclhns Zhernakova), bivalves (Palaeo- 

mutc4a ex gr. ovataeformh Gussev, P. cf. pseii- 

doumbanain Gussev, Anthraconaia rhomboïdes 

Netschajev), conchostraceans, fishes and charo- 

phyres. 

In northern and western edges of rhe I3epre.ssion, 

chc Ufimian is defined between ihe Kungurian 

anhydrites and ihc Kazanian clays and carbo- 

iiaiesî 30 to 70 m of red and grey sulphate-ierri- 

genous, halogenic and rarely carbonates rocks are 

recognised. In rhe south-western part, the 

Ufimian terrigenous deposits (63 lo 1242 m) are 

disringuished by spores and polleas. The .spore 

and pollen .spccira shows prédominance oi snia- 

tïti (up Uï 52%) and Viuaiina (27 to 37%). 

These deposits arc includcd in the Volozhkov- 

skaya suite (wi'ihout subdivision) from Ufimian- 

Kazanlan (Pronicheva & Savinova 1982). 

The Kitzonuw Stage (Pjkz) 

It is represenred by two sut>stagcs (lower and 

upper) in moM of îlie Preaispian [Répression and 

its northern and western adjacent areas. 

Lower Kazanian substage (p2kz,), The 

Kalmovskaya suite is composed of clays, dolo¬ 

mites, liincstones, rarely sandstones with marine 

macro- and microfauna' brachiopods \Camrï- 

nclia caticrlni Verneuil, Beecheria netsehaevi 

Grigorieva, Cleiothyridina reussiana (Keiserling), 

C. pectinifera (Sowerby)], bivalves Pseudomonotis 
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45E 55”E 

Fig. 1. — Tedonic charl of lhe Precaspian Dépréssion, Tectnnic fealures 1 Akhtubirisk-Palassowski megamound; 
2, D2hanybeckoe rise; 3. Altatinsk-Nikolskiy mouncJ: 4. Karachaganak-Koblandinskay upltfl; 5, Temirskiy dôme. 6. Kzyloshafskiy 
dôme: 7. Zharkamyssiy dôme: 8. Oosaorskiy iroucjh 9 Biikzhalskiy dôme; 10. South Emba uptift: 11. Gunev dôme, 12, Karaton- 
Tengiz uplîH; 13. ZhayksKiy dôme; 14, North-Caspian dôme; 15, Akkolskiy dôme; 16, Mynlobinskay uplift 17, Kobyakcvskoe uplift; 
18, Octyabrskoe uplitt; 19. Azgirskoe uplift; 20, Astrakan dôme: 21, Suvodskaya uplift: 22. ÛlKhovskay dépréssion; 23. Archedino- 
Don mound: 24. Zhirnovsko-Umetuvskiy mound, 25, AntipovsKo-Shefbakovskîy mound 26, Tersinskaya dépréssion: 27. Zolotovsko- 
Karnenskaya uplift: 28, KaramyshsKaya uplift. 29, Eishano-Sergievskiy mound; 30, Stepnovskiy mound: 31, Voskeresenskaya 
dépréssion; 32. Saratov displacements. 33. Kazanlinskiy monud. 34. Pugachevskiy dôme; 35, Marievskaya upüft, 36, Balakovskaya 
uplift; 37, Klinisovskay uplitt; 38. Kamellk-Chaganskiy mound, 39. Zemiyanskiy mound: 40. Syrtovskiy mound, 

elengatula Netschujev, Parallelodon kingi Verneuil, 

P. cf. strÛHUs (Schlocbeim), Bdmondia elongata 

House, BakevcUia (Bakevellia) cerataphaga 

(Schlorheim)]i bryozoa \^DyscYitel!a hnrustaia 

Morozova]> foraminifcras \Palcieonuhecïdana 

uniserialfs Reitlinger, P fîtixa Reiilingcr, 

Geinit7>Piii pu^illa Grov-dilova. G. spundeti 

Tscherdyn/ev, G. cf. postcarbonicti Spandcl, 

Nodosarina ehibugae Tschcrdynzcv, TV. netscbevi 

Tscherdynzcv, Spandelli)ia ex gr. cordiformis 

Gerce], ostracods [Healdia subtriangula 

Kotschetkova, U. simplex Roimdy, Healdianelbi 

vulgata Kotschetkova, H. parallela Knight, //. ex 

gr. osagensis Kellett, H. ex gr. panda 

Kotschetkova, Cavelliniû et. univa Kotschetkova, 

C. ex gr. edmistonae (Harris & Lalicker)]. The 

ihickness varies tram 0 to 168 m. 

In elle soiuh-wcstcrn part of the Dépréssion, the 

upper Volozhkovskaya suite is composed of red 

and grcy terrigenous rocks. In the south, the 

Zhambay 22 \yell (nored 3 on Fig. 7) shows 

untler the Triassic, terrigenous rocks with bra- 

chiopods, pelecypods, ostracods {Danainula sp., 

Mùorea d. fadlis Schneider) of lower Kazanian 

substage. In ihc east of the Precaspian Depres- 

sion, the séries (700 m), composed oF regularly 

interlaid sandscones, aleurolites, argilites and 

limestones with locally sait lenses, is synchronous 
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1 
STAGE HORIZON SERIE 

SUITE 

West Centre and North-West East 

T3 

Kusankudukian Tsks 

iü Koktinskaya 

T2 
■ 
■ 

Chobdian Tach 
Aralsorskaya Barmantsakskaya Chobd*nçkava-T;kfi| 

J2ak 
Sarpinskaya 

Akmamykskaya 
Masfôksaiskian Tams MasleksaisKava 

Anisian 
Inderlan Tzin Akmaiskaya 

Taak 
Inderiskava Inderskava k’MvLcuc. lasshii-skaya 

Eltonian Taei Eltonskaya Btonskaya Tjiw 

T1 

Otenelyan Baskuntchakian Tibs Zhulidovskaya Akzharsajskaya 
T^kz Aktubinskaya 

Induan Ershovian Tier Prikaspinjskaya Bugrinskaya Ershovskaya 
Kokzhidinskaya-Tivr 
Sorkoiskaya-T’sk 

P2 

Viatkian P£vt 

Batyrmolinskaya 
Viatkian 

Severodvlnian P?5d Sererodvinian Sererodvinian 
Urzhmian P2ut Urzhumian 

mgi P2kr£ 

Volozhkovskaya 

Upper Kazanian upper Kazanian 
tower Kazanian Pakzi Kalinovskaya Kalinovskaya 

Ufimlari 
P2u 

upper Uflmian P2u2 Sheshmian Sheshnnian-P2sh 
lower Ufimian P2u1 Solikamian Soljkamian-P2si 

Table 1. — Upper Permian and Triassic stratigraphie subdivisions of the Precaspian Dépréssion. 

with the Knlinovslayn suite. Tlie organic remains 

are crinoid.s, oscrucods (Sinmuella cf. ignoia 

Spizharskyi, Darwinula varsaviffievae Belousova, 

D. irinae Bclousova, D. i^elica Starojilova. 

D. accomodatü StarojUova, D, ex gr. tichivinskaje 

Bclousova, Sut'honelU onegi'i Bclousova, S. belehei- 

ca Bclousova, S. sacmaremis Starojilova, 

Darwimiloide  ̂ednnstonae Bclousova, D. sentja- 

kensis Sharapova, D. iriangida Bclousova), non 

marine pelecypods, miospores. Fhey allow the 

comparison with the Akjubian (low'cr Kazaniaii 

or Kazanian) ot Pre-Ural and Russian platform. 

Upper Kazanian substage (P2kz2). The upper 

Kazanian substage is evcrtwhere represented by 

terrigenous rocks. To the east of the Dépréssion, 

the sériés is composed of sandstones with conglo- 

merate at the boicom and argilitc interbedded 

(mainly in the upper part). In this séries (400- 

500 m), rhey arc quite often non-marine bivalves 

[Palaeomutela ex gr. krotûvi Nechaev, P. ex gr. 

doratioformis Gussev, P, ef. iimhonata (Fischer). 

P. cf. vjatkensis Gussev, Palaeanodonta rhomboi- 

dea (Nechaev)], ostracods [Darwimda varsanofie- 

var Bclousova, D. innocurovi Bclousova, D. ncco- 

rfiüdiita Starojilova, D, inornalina Bclousova, 

D. ulexandripiae Bclousova, Suchonella helebeica 

Bclousova, 5. onega Bclousova, 5. snpttLi Belou- 

sova, Darwinulüides stntjakensh Sharapova, 

D. edniistonae Bclousova. D. tnnnguUt Bclousova, 

SinusKcIltt ignota Spizharskyi], spores and pollen 

which arc charactcxistic of the whole Kazanian 

stage or of its upper substage iu the most areas of 

the Russian platlorm. 

In tlie centrai part of the Dépression, the upper 

Kazanian substage is composed of red aleurolites 

and argilites with marine and non-marine ostra- 

cüds [Healdia sp., IJealdianelh vulgnta 

Kotschetkova, Hmldiandln sp.. Monôcemtinci aff. 

exith (Schneider), Schnehierta ex gr. kotschetkovae 

Starojilova, Darwinula sp., Snchondta sacnnnensis 

Starojilova, 5. Hehwinskaja (Belousova), Ptaddea 

sp., Tomielta sp.|. 'fhc thickness rcaches 345 m. 

On the northern Dépréssion border, on che 

Kidinovskaya suite, the red atgiliies with anhy- 

drite and sait inclusions, could be palaeontologî- 

cally correlatcd with che upper Kazanian deposits 
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Fig. 2, — Geological-geophysical cross section SP 052 (location on Fig. 7). Western margin-Centra) part of Precaspian Dépréssion, PR3A/d. Upper Precambrian-Vendian; 
FR, Rtphean; S. Silunan; D. Devonian; DI. Early Devonian; D2. Middie Devonîan; D3. Late Devonian; D3fr. Frasntan; D3f1. early Frasnian; D3f2. middie Frasnian; D3f3. laie 
Frasnian: D3fm, Famennian; Cl, Early Carboniferous; C2. Middie Carbontferous. C3. Late Carboniterous; C1t. Tournaisian; C1v. Visean; C1v2. late Visean; C1v3, laie Visean; 
C2b1, early Bashkirîan, C2b2, late Bashkirlan: C2m1, early Moscovian; C2m2. late Moscovian: PI. Early Permian; P2. Laie Permian; P1a, Asselian; Pis. Sakmarian; 
Plar, Artinskian; Plk, Kungurian; P2kz. Kazanian; T Triasslc; Tl, Early Tnassic: J. Jurassic; K, Cretaceous; K1, Early Cretaceous; K2. Laie Cretaceous; Pal, Palaeogene; N2, laie 
Neogene; III.  112.113, the three main dîscontinuilies; F. major fault. 
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of the Orenburg Pre-Ural adjacent area. 

In other areas, chère are no data reliable to the 

upper Kazanian substage. 

The Tatarlan Stage (Pj^) 

Lower Tatarian substage (Pat,). In the eavStern 

part of the Dépréssion, the lower Tatarian is 

represenred by red clays (600-800 m). The osera- 

cods are non-marine [Darwinula elongata 

Lunjak, D teodorovichi Belousova, D. tichonovi- 

chi Belousova, D. (ragtliformh Kashevarova, 

D. elegantelln Belousova, D. perlonga Sharapova, 

D. torensis Kotschetkova, Sucbouella nasalis 

Sharapova, Daywinuloides dohrinkaemis Kashe¬ 

varova). Sortie non marine pciccypods wcrc 

found (Palaeanadopttit mvalis Nechaev, P. ver- 

neuili (Amaltisky), P, cf. longissima Nechaev, 

P fischeri Amalfisky, Pnlneirmiittda vjatkemis 

Gussev, /? plana Amaltisky, Authraemaia sp., 

Microdontella sp.). Spores and pollens confirtn 

the stratigraphie attribution. 

In the central part, the Arasol well (localicy 2, 

Figs 6, 7) présents, in ihe inierval 6045-5875 ni, 

red-brovvn aleurolires and argiliies with the non- 

marine ostracods {^Darwinidoides djurtjulensis 

Palant, Volganellu sp.) atttibuted to the lower 

Tatarian. 

In the north-western pan of the Dépression, the 

sériés is forined of red clays> alcurolites, sand- 

stones with anhydrite inclusions. It contains cha- 

rophytes froin ihc Taiatian and ostracods from 

the lower Tatarian [Darwinula fragiliformis 

Kashevarova, Z), elongaia Liinjak, Snchnnella 

nasalis Sharapova! and from the upper Tatarian 

(Suchonellina inornata Spizharskyi, S. parallela 

Spizharskyi, Suihonctla stebnachovi Spi/har.slc)'i). 

The thickness varies from 0 to 2030 m. Ourside 

of the Dépression, siinilar deposits were obser- 

ved, with both substage ostracod assemblages, 

and hâve a thickness of 0 to 300 m. 

In the sou ch-western part, the red terrigenous 

deposits (about 1200 m) are rclaied to the 

Tatarian Batyrmolinskaya suite by ihc presence 

of spores and pollens (complex j) as well as the 

ostracod Sttcbonellirui. 

Upper Tatarian substage (^2*2)* clearly 
defined on the inner border of the ea-Stern part of 

the Dépression, where it is represented by sand- 

stones and clays (up to 600 m) with ostracods 

{Suchonellina inornata Spizharskyi, S. panillela 

Spizharskyi, Suchonella stelnuirhom Spizharskyi, 

Volgtinella magma Spizharskyi) characteristic of 

the North Dvinian horizon and which allow the 

corrélations with Southern Urals (Molostovskaya 

1907). 
In the central parr, in the Aralsor well (58^5- 

5492 m) (locality 2 on Figs 6, 7), the upper 

Tatarian présents red and grcy sandsrones, aleu- 

rolites, argillites and clay maris svith ostracods of 

uhc Viatkian horizon (Darwinutoides tataricus 

Posncr, D. svijnzhicus Sharapova). 

As a wholc, the Upper Permian has not been stu- 

died in full. h is mainly represented by red cerri- 

genous deposits. which are trnditionally regarded 

as continental. In general in Ru.s.sia, ihc lower 

Kazanian is marine. On the lOepression periphe- 

ry. there are red interbeds with marine fauna. 

The maximum thickness of the Upper Permian 

is located on eastern and Southern horder.s ol the 

Dépression. 

Lowhr TlUÂSSic (T,) 

The Lower Triassic deposits of the Precaspian 

Dépression and its adjacent areas overlay with 

unconformity varions Permian levels. In the cen¬ 

tral part ot fhe Dépréssion, the contact between 

Permian and Triassic is not known. 

The Lower Triassic corresponds hcrc to chc inter¬ 

national subdivisions (Induan and Olcneldan). At 

the régional scale (Anonymous 1982), it is referred 

Lo the Frshovian and Baskunchakian horizons 

(Table I). 

The Ershovian (T^^J 

It is accuraiely defined. It consists of continental 

red terrigenous deposits laleurolites, argilites and 

rare sandstones; Figs 8. 9) with ostracods 

\Darwiniilla ovalis Glebovskaya. D. quadrata 

Mischina, D. dubia Starojilova. D. regia 

Mischtna, D. ^n?r/y Mischina, D. pseudoinomata 

Belousova. D. postparallda Mischina, Gcrdalia 

weîliigensis Belou.sova, Snchonella postt)’pica 

Stafojilova. S. circula Starojilova, S, rykovi 

vStarojilovâ (Darwinula quadrata-D. dubia zone)J, 

conchostracans {Vertex/a tauriconis Lutkevich, 

Cyclôtungtézites guffa Lurkcvich], charophytes 

[Vladirniriella globosa {Sâidâkovsky), V wetlugen- 
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i-zV SaidakovskyK spores and pollen. 

Vertexia îatiricornis are aiso kjiown in dcposits of 

middle parr of the Vetluzlikaya séries of the 

Moscow syncline, tlie Kopanskaya suite of the 

Volgo-Ural anticline, in the niiddlc part of the 

Korenevskaya suite of the Prypiat trough ot the 

Russian platform and in lower variegated sand- 

stone in Germany (Nordhausen and Bernburg 

suites). 

In the eascern part of the Dépréssion (Blacktykol 

well; lotaliry 46 on Figs H, 10)j the 

Blacktykolskaya, Sorkolskaya and Kokzhidin- 

skaya suites are clearly ideniified. The 

Blacktykolskaya suite (maximum ut tliickness 

90 m) overlics with unconlormity the Permian. 

It begins by a conglomerare Icvel following by 

sandstoncs and clays. To the cast, rhis suite is 

absent and the Sorkolskaya suite lies on the 

Permian (Kenkiyak well; loeality 44 on Figs 8, 

10) with a maximum tliickness oi 87 m. The 

Kokzhidinskaya suite Table 1; up to 

140 m) is composed of clay sandsrones with clay 

interbeds. 

In others areas, the Ershovian horizon is undiffe- 

rentiated, with red sandy clay deposits. The 

thickne.ss varies front 0 to 340 m. 

The Baskunchakuni ( 

This horizon combines the marine deposits of 

the Baskunchakian suite (Table 1) and its conti¬ 

nental analogue. In Bolshoi Bogdo Mountain 

(the only outaop in the area) four suites (West 

in Table 1) arc distinguished. 

The Busulukskaya suite. 96 ni of red and grey 

sandstones without organic rcmains. 

The Akhtubinskaya suite. 64 m ot red aleiiroli- 

te clays with numeious lossUs. 

Charophytes: Porochara triassicit (Saidakovsky). 

Ostracods: Clinocypris trias^iai (Schneider), 

C. elongata (Schneider), Darwinula oblonga 

Schneider, Gerdalui longa Beluiisova. 

Co n c h os t ra ce a n s : Cyclotu nguzites gutta 

(Ltitkevich), Lioesthena Novojilov. 

Ichtyofauna; Csnathorhiza trlassicii haskuntschU’ 

kensis h'linich, C7. bogdoemis Minich, G. otschevî 

Minich, CenUodui rnnUicrislatus feodorensis 

Minich (sec also Minikli  & Minlkli  1997). 

Bivalves: Bakewellia lipatovae Kiparisova. 

The Bogdoninskaya suite. 24 to 100 m of 

variegated clays following by grcy clays with 

limestoues interbedded. 

Ccpbalopods: TiroUtes cassietnus (Quenstedt), 

Dorikranites bogdounus (Buch.), D. acutus 

(Mojsisovich). 

Pelecypods: Mytilui  tuarkyrensis Kiparisova, 

Myijl'ma dakilamae (Verneuil), Unionites fassaen- 

sis (Wis.smann), U. canalerisis (Catullo). 

Brachiopods: Lingula. 

letrapods: Parotosuchus bogdoamis S. Woodward. 

Fishes; Cemtodus midticriUatus mxdticrhtatus 

Minich, Gnathorïza triassica haskuntchûkensis 

Minich, G. bogdemis Minich. 

Ostracods; TriassinelLi chramovi Schneider, 

Clinùiypri> cognata Siarojilova, C couferta 

Starojilova, C. oleneca Kukhtinov, Darwinula 

mîundnta Luber, D. parm Schneider, D, nota 

Schneider, D. acuta Mischina, Gerdalia dactyla 

Bclousova, Uogdoella delicata (Starojilova), 

B. antiqua Starujilora. 

Charophyces: various Porochara and lot the first 

rime Auerbachichara. 

Conodonis, conchostracans, plants, spores and 

pollen. 

The Enotajevskaya suite. 57 m of grey and 

variegated sand-clays with charophytes 

{Porochara Vladimirella) and ostracods domi- 

nared by Gerdalia {Gerdalia dactyla zone). 

Laterally chc Alchtubinskaya and Bogdiiiskaya 

suites (Table 1) arc gcncrally combined in a clay 

unit ol 400 m rhick. On the eastem border, the 

Ak/arsajskaya suite ovciiays it in contormity and 

is rq^resented by red sand clays up to 150 ni. On 

the üuter edges, to ihe rtorth, the Krasnokut- 

skaya suite consisted of sandsrones following by 

cUys (273 m) and to the west the Berezovskaya 

and Lipovskayâ (or only Lipovskaya) suites (0- 

256 m) arc transgressive and overlay the Permian 

or Upper Carbonilerous. Ail  thèse suites arc 

referred to the Baskunchakian horizon. 

The corrélations could be well-cstablished bet- 

ween Ba.skunchakian horizon and synchronous 

deposits of the Russian Platform by fishes 

(Minikh & Minikh 1997). l'he fauna of 

Payoîostichus is found also in the sections of 

Volgo-Uralian anticline, Preuralian and Pripyat 

throughs, Moscow and Mezensk synclines and in 
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Fig. 4. — Geological-geophysical cross section GG 051 (location on Fig. 7). South-eastern part of Precaspian Dépréssion. Legend: see Fig. 2. 
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Kukhtinov D. A. & Crasquin-Soleau S. 

the variegared sandstone of German basin. The 
ammonites Dorikranitcs and TiroHtes allow to 
correlate wirh the upper Olenekian ofRussia and 
with the Campile beds o( Alpine Triassic and the 
Spathian Tirolites zone (Shevyrev 1990). 

Middlf  Trtassic (T^) 
The Akmajskaya and the lower Aralsordkaya 
sériés are artributed to the Middle Triassic 
(Table l). 

The Akmajskaya séries 
It is distribured in most part of the Precaspian 
Dépréssion. The basal boundary is marked by 
the change of the Baskunchakian clay in the 
sandstones of the Middle Triassic. Two suites are 
recogniscd: the Eltonskaya and the Inderskaya 
(Fig. 9). 
The Eltonskaya suite (T2ei). le begins with 
sandstones follovved by clays and limestones. fhe 
total thickness varies from 100 to 400 m. 
The lowci part, terrigenous, contains the transi- 
tional complex with mainly l.owcr Triassic .spc- 
cies and lew' Middle Triassic species {Dartvinula 
recondita Schleifer, D, Ltuta Schleifer, D. acmayi- 
ca Schleifer, D. postinornata Schleifer, Suchonella 
flexuosa Starojilova Irom ihe Dutwwula lanta 
zone). 
The upper part, clay and carbonates, is typical 
from the Middle Triassic (iMtkevichinella involn- 
ta Schneider, L bmttanae Schneider, L. minora 
Starojilova, Pulvivlla iwalis Schneider, Trkminella 
^ubkini Schleifer, (2hrocypris vasilievi Schleifer, 
forming ihc LutkevichineUa brunanae zone). 
The Eltonskaya suite contains tetrapods as 
Plagioseutum ochevi Shishkin, Capitosauridae, 
referring to L'ryosUi’htft w^hich is wcll correlated 
with fauna of Central Europe (Shishkin & 
Ochev 1992). 
The Inderskaya suite (Tjj^). It présents clays 
and carbonates on a thickness ot 100 to 250 m. 

Both suites (Eltonskaya and Inderskaya) are cha- 
racterised by a single Middle Triassic Darwinu- 
locopida ostracods assemblage (DarwinuLt obesa 
Schleifer, D. kiptschakensis SchleOer, D. lenta 
Schleifer, D. lanta Schleifer, D. recondita 
Schleifer, D. acmayica Schleifer) but by diHerent 
Cytherocopina ostracod assemblages. In the 

lower suite, there are Gloridnella inderica 
Schleifer, Renngarte7iella distinvia Starojilova, 
Cytherissinella orispa Schleifer from the 
Glorianellcl inderica zone. Tn the upper .suite, the 
tollowing species Irum the Pulvielht aralsofica 
zone occur: Pulinelh aralsoriça Schleifer, P obola 
Schleifer, P. lubimovae Schleifer, P, directa 
Starojilova, P marimie Starojilova, Speluncelia 
auerbachi Schleifer, .S. spiriosa Schneider, 
Inderelln usimica Schleifer, Aralsorella uralica 
Scldcifer. Moreover, there are bivalves and ga.stro- 
pods Lhiionites fassaensis (Wissmann), (/. rriuens- 
teri (Wissmann), Cryptunerita elliptica Kittl,  
Actaeonina mediuculcis Ilohensiein, vcftebrares 
Mtistodmnaurîis torims Konzhukuva, Plapoicutam 
caspiense Shishkin, which allow the corrélation 
with the lower Kcuper of the Central Europe 
(Shishkin Ôc Ochev 1992). 

To the south-w'estern part of the Dépréssion, the 
.\kmajskaya sériés présents mainly clays and the 
thickness groAvs up to 1200 m. To the west, on 
the borders, ic changes in variegated terrigenous 
deposits of chc Morovovskaya suite (275 m) with 
charophyres, ostracods and in some layers 
Cytherocopina of Inderskaya suite. To the cast, 
the Akmajskaya suite is complerely replaced by 
the variegated .sand-clay Ta-shtiskaya suite (l'zts; 
230 m; Fig. 3) whh charactcrisdc non-marine 
ostracods and charophyres. Outside of the 
Depression to the north and to the east, the 
Middle Tna.ssic is mlssing. 

The Arahnrskaya p.p. 
This sériés contains grey to variegated terrige¬ 
nous and calcareous deposits from Middle and 
Upper Triassic (Figs 1 T 12). The Lower Jurassic 
Re.sobinskaya suite overlays it with important 
uncorformity (Shclcchova et al. 1989). The 
Aralsorian is subdivided in six suites: 
Masteksajskaya, Almamyskaya, Chodinskaya (the 
three from rhe Middle Triassic), Koktinskaya, 
Shalkarskaya and Kusankudukaya (the three 
from the Llpper'rfia.ssic). 
The Masteksajskaya suite (T2„,j). h is compo- 
sed of grey to Black clays, aleurolites, rarely sand¬ 
stones and limestones (210 m). Il overlies the 
Akmajskian sériés {Pulviella araLoria zone). Its 
red analogous deposits extend to the east through 
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the boundaries of rhc Dépréssion to chc DoneU 

Through and the Prc-Ural. l'he suirc is characre- 

rised by a rich ostracod assemblage where the 

species known in the undcrlying levels 

{Darwinuln laMta SchJcifèrr, D. oheîû Schleifer, 

D. inféra SchJeifer, D. kiptschakensis Schleifer, 

Pulviella araborica Schlcifcr, P. ohola Schleifer, 

P. directa StarojÜova, Spelnncella spinosa 

Schneider) arc associated with spccics occurring 

for the tirst time {Gemmanetla schweyeri 

Schneider, G. magtna Ko/.ur. G. grammi Kozur, 

G. rnovsrhovichi Kozur, G’, densistriata Kozur, 

G. meyevi Ko/.ur, G. tuberculata Schleifer, 

Spelnncella ascedens Diebel, Cytherissinella okra- 

jantei Schleifer, C. wkoloaae Schneider, 

GlorianeUa efforrn (Glebovskaya), G. mtriovae 

Schneider. Renngartenelln anerbadn Schneider, 

Casachstanella shungayica Schleifer, Telocythere 

fischeri Kozur, Luthevichiriella pseudopusilla 

Kozur]. 

The Almamy.skaya suite It is represented 

by grey and variegated rerrigenous rocks (0 ro 

425 m) wich Middlc Triassic ostracods (Gernnui- 

nella schweyeri Schneider,. Pulviella ovalis 

Schneider, Spelnncella spinosa Schneider, S. f/e- 

gans (Bturler & Grund), GlorianeUa mirtovae 

Schneider» G. ejforta (Glebovskaya), Retingarte- 

nelLt avdtmni Schncidci, Cytherissinella okrajant- 

ci Schneider, C cf elongata Schneider, Casachs¬ 

tanella shungnyica Schleifer, Darwinubi sp.) and 

miospores. 

The Chodinskay ̂suite (T,^^). It is dlvided in 

rwo parts (Shclechova et al. 1988). The lower 

parc is massive (Khodlnskaya s.s.) and the upper 

part, which lies with uncnnformiry, is the 

Khodinsicaya siiiic. In the west, the Barmanrsak' 

skaya suite (Movshovich 1994) is équivalent to 

the Khodlnskaya suite jr.r. These sutte.s are com- 

posed of grcy and variegated clay, with inrerbeds 

of aleuroliresv sandsuïnes with siderire concré¬ 

tions and végétal crumbs. In the norrh-easr of 

the Dépréssion, there are some coal incerlayers. 

The thickness varies from 0 to 304 m. In the 

Barmantsakian suite, there are Middie Triassic 

ostracods (Cytherissinella schleiferae Starojilova, 

Darwinula acrnayica Schleifer, Suchonella ex gr. 

flexuosa Starojilova, Spelnncella ex gr. spinosa 

Schneider, S. ex gr. alata levis Kozur), as well as 

foraminiferas and charophytes. It can be note 

a 
Fig. 6. — The Uppçr Permian ot the Precaspian Dépréssion 
iilustrated by some représentative borehoies (Lugovskaya 1,45 

on Fig. 7; Aralsor 1. 2 on Fig. 7: Vetelkin 8. 1 on Fig. 7). 
Legende: a, sand, sandstone; b. siltstone; c, shale; d, limesto- 
ne’ e, anhydrite; f, sait; g, carbonated shale: h, coal; î, red 

rocks, j. number of borehotes on palaeogeographic maps 

(Figs?, 10.12). 

chat Speltincclla alata levis is relaied ro the 

German basin ac the top of upper ceraricic beds 

(Ladinian) (Kozur 1973). 

The only section of rhc Aralsorian Middie Tnassic 

sériés is presenr in the Zaburunian trough in the 

South of the Dépréssion where 1200 m of sand- 

clay deposits with some interbeds of limcstones 

[with ostracods as well as pelecypods Triganodus 
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Fig. 7. — Kazanian liîhologicaJ and palaeogeographical schéma of the Precaspian Dépréssion. A. alluvial plain episodically floocîed 
by the sea; B, C, area o* marine (during lower Kazanian-kzl} and lacustTine (during upper Kazanian-kzS) carbünate clasüc (B) and 
salty carbonate (C) déposas. Legend forait the paJaeogeograph^c maps: a, carbonates; b, shtles, c. sandstones: d. sali, e, reddlng: 
f. marine ostracods, g, non-manns osiracods; h. pelecypods; (, cephalopods; j. fishes; k. brachiopods; I, foraminiferas; m. charo- 
phytes; n, vertebrates; o. Precaspian Basin boundaries; p, limits of lithological-paiaeogeographical domains, q, liants of recent depo- 
sil abundance; r. borenoles: s. boreholes fîgured on figs 6. 8, 9. 11; l. number of boreholes {in the upper part number of the 
borehote; in the lower pari, in Italie, ihickness) u, c;oss section of Figs 2>5; v. direction of detriticai supplies, List ot boreholes; 
1, Vetekin; 2, Aralsor; 3. Zhambay ; 4. Sambay , 5, Karabulak ; 6, Kokzhide ; 7, Mujunkum ; 8. Kulsary ; 43, Linevka , 45. Lugov. 

(?) praelongus Kiparisova, T. sandbergeri sand-clay deposics (0-124 m) in the Aralsor, 
Schafljaeîitlia silesiaca Assmann, Myophoriopsis Kusankuduk and Prorvin troughs (rcspectively 
gyrgaroides {V\\\\\pŸ\)\  are drilled. central, eastern and south-castern parts of rhe 

Dépréssion; Table J, Fig. 11). Shclechova (1988) 
Upper TkiasSIC (T3) = AkALSORSKAVA SERIESyï.y». described rwo palyno-complex Chasmatosporhes- 
The Kôktinskaya, Shalkar^kaya and Kusankuduk- Podosporhes and Camarozanosporites’Gibeospo- 
skaya suites rites. The first onc is dcscribcd in the transi üonal 
The Upper Triassic part of the Aralsorskaya sériés interval of Middie-Upper Triassic and the second 
lies with unconformity on Triassic or Permian. is characterîstic of the middle and upper Keuper 
The Kôktinskaya suite (T3|j^), It is composed of of the German Basin, the Carnian-Rhaetian 
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Fig. 8. — The Lower and Middie Triassic of the Precaspian Dépréssion illustrated by some représentative boreholes (Kenkiyak 14, 

44 on Fig. 12; Blaktykol 1,46 on Fig. 12; Inder 4, 40 on Fig. 12; Skar-Tsaryn 1,48 on Fig. 12). Legend: see Fig. 6. 
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deposits oi the Eascern Alps, Caucasus and 

Donbas (Shelechova et ai 1988). 

The Shalkarskaya suite (T3^jj), le ha,s also a sandy 

clay composition (Table U Eig. 11). Sandstones 

predominate In the lowcr part and clays in the 

upper part. The chickness varies from 0 (area bet- 

ween the Lirai and Volga rivers, western and nor- 

thern borderlands of the Dépréssion) to 84-228 m 

to the east. Diftbrein fossils are recognised: Icaf- 

prints of Clathropteris mcfuscoides Brongniart 

(Carnian-Liassic) and palyno-complex 

Neoraismckla taykmi-ijiheosporites (C'arnian), Late 

Triassic conchostracans Lioestheria kido't 

(Kobayshi), ihimamurat (Kobayshi), 

Pscudfstheriti (SphiUropùs) îanii (Kobayslii), P. tur- 

kcstanii'a Novojilov àC Kapelku» P gissaric^f 

Novojilov & Kapelka, Splhfewtheri/î koreana 

(Ozawa 6c Watanabe)» CJfypfoasftimta mniygenica 
Novojilov 6c Kapelk.a, Laxomicmglypta kobaynshi 

Novojilov 6c Kapelka, Liynmîdin gontsharnvi 

Kapelka, Liogj’apu r/î;?r/;/£7ïî« Novojilov. 

The Kusankudukskaya suite (T^j^^). It is com- 

posed of sandstones, aleurolircs, clays, mainly 

grey with somc layers rcaching 12-16 m (Table !, 

Fig. 11). The total thickness is 0-300 m. The 

Rhaerian age of rhe suite is clearly esiablished on 

miospores (Kukhtinuv 1984): présence at the 

bottom ol Zehrasporiîes laevigaïus Schcicchova, 

Z. interstripiiis (Tbiergart) Klaus, vvhich arc 

usually absent in Noriaii. The NorianTUiactian 

palyno-complex Kyrîomhporites-Ztbrüsporitts is 

described by Schcicchova et al. (1988). These 

authors showed rhat the Kusankudukskaya suite 

is absent in rhe uUra-deep Aralsor wcll (Fig. 4), 

in the central part ol the Dépréssion. So, ir 

appears that the Kusankudukskaya suite and the 

Upper Triassic are absent from the mosi part of 

the western half of the Dépréssion. Between the 

Ural and Emba nvers lower courses (Kukheinov 

1984), the Middie Triassic pan of rhe Aral- 

sorskaya sériés is missing and the Akniajskaya 

sériés (or Older Triassic) are overlay by Upper 

Triassic (about 220 m). Here, the Pcrmo-Triassic 

sériés is more tectonically deformed th;in in other 

areas of rhe Depres'sion. To the south (Prorva 

area) the analogues of rhe Akmajskaya hâve 

important thickness (to 407 m). more rcgular 

structure and display maris wlchin sandy clays. 

Outside of the Dépréssion, to the north, to the 

West and to the east, the Akmajskaya sériés is not 

subdivided as well as the underlying Akmajskaya 

séries. The overlying Jurassic begins here only in 

the middie Bajocian. 

PALAEOGEOGRAPHY OF THE 

PRECASPIAN DEPRESSION DURING 

LATE PERMIAN AND TRIASSIC 

We are looking here to the Precaspian 

Dépréssion and Jts adjacent areas, l'his territory 

is located at the south-castem pan of the Russian 

platform bordered by the Uralian and Donets- 

UstjLirt Hcrcynidcs. The palacogcography is 

controlicd by icctonic and climatic changes 

(from high and dunng the Kungurian, to arid 

during the Late Permian and Early Triassic and 

humid during Middle-Latc Tria.ssic). The gro- 

wing ol sait doinc.ç during ihc Llfimian lias signi- 

Ficant inOucnce on the deposionai conditions. 

Taking In accouni all the sections of rhe Upper 

Permian in the south and east of the basin, there 

is no signiFicant lirhological changes at the serie.s 

bouudaries. 

The base of rhe Ufimian is represenred by grey 

sédiments. The red coloration increases Utile by 

littlc  when wc going up in the serie.s. The présen¬ 

ce of sulphatc inclusions and of halogenous rocks 

(in sonie places) can bc attributed to the deve¬ 

lopment of chc Ufimian basin and residual sait 

lakes; the geoclicmi.stry of the Kungurian and 

Llfimian (Solikamian) are very .similar 

(Kukhtinov 1984). The main change occurs 

during .Sheshmian. The progressive disappearan- 

ce of chc Kungurian sali-bearing sea lakcs place. 

The présence of grey sédiments, végétal débris 

and autigenic pyrite prove rhe restorarion of nor¬ 

mal depositional environments. 

The Lirais is the basic source of débris, The 

débris sîze and saiid fraction content of the rocks 

increase to the east (Dmirrievskij 1966). The 

minerai composition of rhe Upper Permian 

derriral fractions is characterised by feldspathic 

graywakc association and is represented by quartz 

(20-35%). feldspar (15-32%), fragments of effu- 

sivc and carbonate.s rocks (45-48%) and rarely of 

metamorphic rocks (2-5%). In the central part of 

the basin, the quartz content increases. 
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Fig. 9. — The Lower Triassic of the Precaspian Dépréssion illustrated by sortie représentative boreholes (Aralsor 1, 2 on Fig. 10; 
Kurilov 1,9 on Fig. 10; South Ershov 5, 37 on Fig. 10; Erulsan 5, 42 on Fig. 10). Legend: see Fig. 6. 
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Fig. 10. — Lower Triassic Ilthological and palaeogeographlcal schéma of the Precaspian Dépression. A. area of alluvial and proluvial 
deposits; B. alluvial plaln, flooded episodlcally by the sea; C. epicontinental marine deposits, Legend: see Fig. 7. List of boreholes: 
2. Aralsor; 3, Zhambay; 5. Karabulak; 8. Kulsary; 9, Kurilov; 10, Sadovaya: 11, Bugrin; 12. Stepnov; 13, Zavolzh; 14, Ushtobe; 
16, Chinarev; 17. Mertvye Soli; 10, Akzhar; 19, Tuskum, 21, Nikolaev; 22, Podgornen; 37, Ershov; 40, Inder; 42. Erusian: 
44, Kenkiyak; 46, Biakiykol; 48, Shar-Tsaryn. 

The second half of the Ufimian is defined by the 

accumulation of red sédiments. The red colora¬ 

tion is conditioned by incrcasc ot aridiry entails 

by wide development of red eluviuni sédiments 

enriched în ferrigenous pigment, l'his is the 

resulr of Fe déposition in clay minerais of mont- 

morillonite and illite groiips The hydration 

degrcc oF Ferrie oxides and lhe intensiry oF ochre 

increasing in cluvium are dcfmcd by tempéra¬ 

ture. It is not accidentaliy iF the red coloration is 

developed in the arid stcppe.s and desert areas of 

Kazakhstan and develop a hrown coloration lo 

the north. The coloration of rodes is defined by 

the Fe^*/Fe^* ratio (Janov 1956): with a value up 

to 3 it is red-brown to brown-red, berween 1.6 

and 3 it is violet to rcd-brick, lower than 1.6 it is 

green-grey to grey, 0 is black. 

Probably in the basin sédimentation, prédomi¬ 

nance of oxidation conditions contributes to the 

préservation or subséquent increase of red colora¬ 

tion in the sédiments. The oxidation conditions 

are confirmed by the low content of organic 

remains. The non marine bivalves and ostr.icods 

(Darwinulacea, which arc rcprc.seinative ol 2- 

3 m water deep. no more than 10 m) give évi¬ 

dence of the ba.sin .shallowness. On shorc areas, 

in esruaries, ilic colonial algae (cyanophyceae) 

wide development in Akeubinsk Fre-Ural and 

probably in Precaspian Dépréssion proves this 

assessment. In the miospore complex, the alloch- 

tonous éléments corne from etmifers grown on 

the high lands. 

During the Ufimian, the uplifi of de.struction 

areas and the development of sait dômes begin in 

the trough. At the same time, in che dépréssions 

between the sait dômes, syn-sedimentary lakes 

appear quire often, due to che washing of sait by 

underground waters. Such sédimentation rakes 

place now in Inder Lake. The sédimentation in 
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@ ® 
Chobda 1 Kusankuduk 35 Aralsor 1 E. Prorva 77 

Fig. 11. — The Middie and Upper Triassic (Aralsorskaya suite) of the Precaspian Dépréssion illustrated by some représentative 
boreholes (Chobda 1, 32 on Fig. 12; Kusankuduk 35, 34 on Fig. 12; Aralsor 1, 2 on Fig. 12; East Prorva 77, 47 on Fig. 12). Legend: 
see Fig. 6. 

the basin is controlled by différence between 

heightening zones (dômes) and trough zones 

(between dômes). 

The Kazanîan (Fig. 7) begins with the boréal sea 

transgression which follows rhe Urals to reach 

the norihern Precaspian territory. Fhin mainly 

carbonated rocks with shallow marine fauna 

(foraminifera, osiracods» bivalves, bryozoas, ...) 

are developcd in the western, central and lesser in 

the eastern parts of the Dépréssion. In the south 

(Zhambaj area) the sédiments are represented by 

interbedding red and grey terrigenoas sédiments 

with somc marine rcmains. The analogous rocks 

with marine ostracods were detected between 

Volga and Ural rivets (Aralsor well). The terrige- 

nous material cornes from the south, from 

Karpinski uplift and its eastern extension, and 

hinders rhe carbonate development. From time 

to time, the sca sirctchcs far to the east, to 

Kenkijak and Makat (South Emba). Between red 

rocks, the inrerbeds of grey sédiments contain 

foraminifera, crinoids and radiolarians 

(Kukhtinov 1984). 

In the eastern part of the Dépréssion, as far as its 

présent boundary, an alluvial plain spreads out 

and, from time to time, is flooded by the sea. A 

thick sequence of aleuroüte and argilite which 

contains only one bed of limcstonc, corresponds 

hcre lo the marine Ümestonc deposits. Fine dctritic 

marcrial is accumulared in the lake.s without flow. 

During the Late Kazanian, the régression is cau- 

sed by the Uraliun orogenic moveincrits. I he late 

Kazanian succession is composed of terrigenous 

342 GEODIVERSriAS • 1999 • 21 (3) 



Upper Permian and Triassic of the Precaspîan Dépréssion 

50’E 55"E 

Fig. 12. — Upper Triassic llthological and palaeogeographical scheme of the Precaspian Dépréssion. A, alluvial piain, flooded episo- 
dically by the sea; B. C, carbonate>clastic (B) and clastiC'Carbonale (C) deposits of shallow epicontinental sea. Legend: see Fig. 7. 
List of boreholes: 1. Vetekin: 2, Aralsor; 3, Zhambay; 5. Karabulak; 10. Sadovaya: 17. Mertvye Soli; 24, Jusa; 25. Zhanazhol; 
26, Chikembay; 27. Mashiy; 28. Suishbek; 29, Chumyshty: 31, Zhu&alysay; 32. Chobda; 33, Matenkozka; 34, Kusankuduk; 
35. Pavlov; 36. Teplov; 37, Ershov: 38, Shungay; 39. Novonikol; 40, Inder; 41. Shubarkuduk; 47, East Prorva. 

sédiments with coarse dctrirics including gric- 

stones and conglomérâtes. These last ones are 

especially characterisric from the areas siirround- 

ing the dômes. 

In the residual \vater réservoirs of northern and 

western parts of the Dépréssion, rerrigenous sul- 

phates and halogenous sédiments are accumula- 

ted. in other areas, the sédimentation is 

terrigenous with alluviah lacustrine and deltaic 

accumulations. 

The continental basins contain a rich fauna of 

crustaceans and bivalves and numerous algae 

which characterise shallow environment. The 

salinity is no negligible judging ro the Sr/Ba rario 

equal to 2.3. 

The total thickness of the Kazanian (about 

1200 m) on the eastern pan of the Dépréssion 

shows thaï U large trough is présent, compensa- 

ted by detritic material from the lirais, 

Mugodzhar and South-Emba uplifts. 

The Tatarian is characterised by continental 

environments. The alluvial North Caspian piain 

sinks slowly and is filled by sédiments from lakes, 

rivers and temporal water streams. The Sr/Ba 

ratio falls from 2.3 to l.3'l-l, this is typical an 

indicaror of brackish water. Major inhabirant.s 

are non marine pelecypods, ostracods, algae (cha- 

rophytes, red, brown, bushy cyanophyceae). The 

shallow basins are often dried (présence ot mud 

cracks). The frequent cross-beddings arc charac- 

teristic of the active hydrodynamic régime. The 

dôme arc eroded. Remains of Kungurian ânhy- 

dritc are présent in the carly Tatarian sériés. In 

some places, especially in the south ol Aktubinsk 

Pre-Ural area  ̂the lake deposits are common — 

chemogenic Hmestones, clay with abundant 

organic matrer. There are numeroas charophytes 

and small fauna of bivalves. 

A proluvial piain spreads out along the Urals area 

destruction. Detritical fan of temporal flows 
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reaches thc Shubarkuduk area, cspccially during 

the late Tatarian. Cross-bedded sandstonefi of 

channel and delta types are developed in 

Kenkiiak and Mortuk areas, ’l'he intraformatio- 

nal washing <uit of the lararian is an indication 

of sédimentation above the basis ol érosion (ncar 

dôme area), l'hc fine graincd .sand-alcurolite and 

pelitic material arc accumulatcd in the lakes of 

the central areas. 

In the surrounding emerged Innds, there is an 

almost constant uplift which indutes an intensi¬ 

fication of érosion and formation of frequent 

interbeds of detriîic material. It obviousiy cakes 

place during Severodvinian when coarse detriti- 

cal deposits begin to be widely distributed. 

At the end of die Permian, rhe eastern and South¬ 

ern areas of the Dépréssion are învolved in the 

uplift which entails érosion of accumulatcd sédi¬ 

ments and induces rhe unconformity of the 

Triassic on the Permian. 

At the beginning of rhe Triassic (Fig. 10), thc 

sédimentation area is considerably smaller than 

the Permian one. In fact rhe structure of the sédi¬ 

mentation basin cbanged: in the early stages, the 

major sedimentary layers were locared in the easr- 

ern parc, lacer rhey are concentrated in the cen¬ 

tral part of the Dépression. The eastern, 

Southern, sourh-western and probably northern 

peripheral pans of the Precaspian Dépression 

were considerably uplifred and represenr a baring 

area. The Tatarian and, someiinies in the .sourh 

rhe Kazanian rocks were washed oui. At the same 

lime, the central pari of thc basin vvas noi inver- 

tcd. This is why thc unconformity docs occur 

between Permian and Triassic on the borders. 

Slowly, the expansion of the sédimentation basin 

takes place. The présence of conglomérâtes and 

cross-bedded sandscones in the eastern and 

south-eastern parts of thc Dépression is duc to 

the development of alluvial and proluvial depo¬ 

sits, step by step cransformed into submarinc- 

deltaic and lake deposits (Dmittijevskij &C 

Proshljakuv 1970). In thc eastern part of thc 

Dépréssion, ehannel flows, in thc a sublatitudinal 

direction, eut (Mortuk, Kenkijak, Kokshide) or 

walk around (Shengelshij) thc dômes which are 

uplifted (Pronicheva & Savinova 1980). When 

thc dômes arc cutting, a wide development of 

coarse deiritics rocks probably causcd by the for¬ 

mation of a hlind delta is ob.scrvcd. On the 

whole a piedmont-(an type of detrital material 

distribution is nianifestcd in this area, 

in thc central régions, thc deposits arc represen- 

ted mainly by finc-graincd sands, more oficn by 

alcurolites and pciites duc to the multiple rede- 

positiuns and transfers during rhat rime. 

Therefore, the rocks hâve high mineralogical 

(quartz and feldspar cornent reaches 80-90%) 

and textural maturity. 

The Harly ’lriassic deposits bave a high content 

of epidote in beavy fraction Corning froni the 

érosion of metamorphic rocks of Dral and 

Mugod'/har, following by a rapid burying. 

The water réservoirs are mainly fresh water 

(St/Ba = 0.7 - Demehuk étal. 1971) with charo- 

phyies, osiracods and other crustacean. The pré¬ 

sence of mud-cracks, worm accîvity cracks, and 

other emphasise the shallowncss. Dépressions 

with lack of drainage and sait lake types were 

well developed. 

From the Olenekian, a clear change in climatic 

conditions cakes place. The transgression coming 

from rhe south, i.e. from Caucasus and IVthys, 

induces an increasing of the humidity. The sea 

envers rhe south-western pan of the Dépression; 

from lime to lime it widens its boundaries down 

to ihe Southern periphery and Biikjal, in the east 

(Fig. 10). Al this time, carbonate and sandy clay 

sedimentvS accumulared here. At fir.st, thc basin is 

connected with fethys and ic contains tiormal 

marine fauna — brachiopods, ammonoids. fora- 

minileras. conodontSv fishes, ostricods with 

généra of Cypridacea and Cytheracea (C/hio- 

ry/j/vj, Spifwcyprh and espcciall)' TMssinella). In 

thc South, the ostxacods Bairdia, Bairdiacyprh 

and ticaldianellci arc very comnion. In other 

times, thc basin bas poor connections with the 

océan. The basin is a slightiy salted one (Sr/Ba = 

0.9). The fauna is represeuted by ostracods, 

bivalves, gastropods, worms, ilshes and charo- 

phytes. Along the coasts, the xcrophytes of 

Pleitromtia and lycopodiacea type are growing. 

The coast lands are flat-hiily plain, alluvial and 

proluvial sédiments seule. Close to the desrruc- 
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don areas, coarser deposirs occur on a piedmont 

pluin. The detrical marenal cornes from che éro¬ 

sion of lirais to the east and from the Voronesh 

anticline and the Doners fbld sysrem to the west 

and to the souih (Movshovich 1977; Janochkina 

& Startsev 1977). The upward sait dômes oF 

Upper Permian arc additional source rocks. In 

Baskunchak and Inder Lakes area, there are rela- 

tively coarse deposits formed by drag flows 

(Movshovicli & T^ebenko 1974). The syn- 

sedimentary uplift of dômes leads to the change 

ol the erosional bases and ro intraformarional 

washing out in the sections. The tracks as pebble 

gravel lenscs occur espccially offert in the upper 

part ol the Bashkuchakian sériés. 

Eolian formations are présent in rhe Early 

Triassic deposits: in sandstones and clays, the 

quartz grains hâve characteristic blunr surface 

and striations. 

Sandstones and aleurolires wich bad granulométrie 

sorting and heterogenciry of fragmcncary grain.s 

.iTC due to the dilfcrcnt sources ol érosion mate- 

rial. The présence of wcll-presetvcd Carbonlferous 

rocks in the Lower and MiddJe Triassic sédiments 

at Matenlcozha (Icft bank of Ural River) suggests 

thar not only the Permian but aiso the 

Carboniferous rocks from upliited surrounding 

areas are eroded (Kukhtinov et ai 1982). 

The existed water basins are quite shallow. In 

rocks, numerous cracks from drying arc found, 

stream bedding and organic remains, adapted to 

cnvironmcni with lemporary drying-up - 

amphibians, osttacods, fishes, concho.straceans. 

Oxidising conditions prevailing hcrc. Only in 

the middie Olenekian marine basin, with clay 

and limestone deposits, the environment changes 

to regenerating. More active processes ol Chemi¬ 

cal érosion lake place. Jtidging to the ostracod 

distriburion» multicolouied and red sédiments 

are formed not only in conrinenta! environments 

but also in the periphery of salty basin. 

At the end of rhe Early Triassic. the sca régresses 

and continental régime dominâtes. 

l'he Middie 'Friassic (Fig. 12) is characterised by 

a new incursion of the sea and irs area of distri¬ 

bution is quite rhe same than prcviously. The 

great change between Lower and Middie Triassic 

deposits is probably due to ingression along river 

channcls. The normal transgressive sequencc — 

sandstones, clays, limestones - of the 

Akmajskaya seric.s and variegated rerrigenous 

deposits of the surrounding ilatlands are dcvelo- 

ped. The rcmains of ostracods, molluscs, fishes 

and charophnes, not clcarly marine, indicate rhe 

hindered connection wich the occân. The 

Sravropol uplift of Northern Cauca.sus, of 

Middie Caspian, of Karabogaz and Buzachink 

domains, the cnierged eruptive massifs of 

Mangyshlak as well as organogénie buildings 

could be- considered as palaeogeographic barriers. 

During the second half of tfie Middie Triassic. 

carbonate deposits are occasionak Almost every- 

where, grey and rarely variegated sand.s, aleuro- 

htes and clays are depo.siied. The area of 

distribution is considcrably extended outside uf 

the Dépréssion, i.c. into the Southern Pre-Und 

and Pre-Ur.dian trough. In the north-cascern part 

ol the Dépression, rhe marine environments arc 

episodically replaced by transitional zones (Coas¬ 

tal plains with coal accumulation.s). Numerous 

ostracods, including the brachihaline Gemma- 

nella genus, are associated wich chese deposits 

(Aralsorîan sériés). Single marine euhaline 

Hiurdia genus is found with them. 

During the Late Triassic, approximaicly rite same 

situation is preserved. Under a humid climate, 

i herc is great abundance of hygrophytes on insular 

and Coastal lands, conifers with fern underbrush 

and pteridosperms on high lands. în the rransirio- 

nal areas, herbaccous sss^ips and overgn>wn lalces 

arc widcly dcvcloped. In the basin, the conditions 

are changed time to time into oxidising shallow 

water environments. The irregular intcrbcddmg of 

sands and clay.s shows rhe euscaric movements. 

The central areas of the Dépréssion subside inten- 

sivcly with important filling.  The increase of terri- 

genous matcrial shows the uplift of emerged areas. 

The régression continues and the continental 

environments dominatc. 

At the end of the Triassic-beginning of the 

Jurassic, ihe Precaspian Dépréssion, especially its 

western part and the adjacent areas, are uplifted 

and bccome érosion lands. 
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